j-imu voiu.-ui.img suubta,uues are more to DC reuea upon tnan tnose whose value depends on repellent action.
"That, assuming average quality as to size of aggregates and reasonably good workmanship in the mixing and placing of the concretes, the addition of from 10 to 20 per cent, of very finely divided void-filling mineral substances may be expected to result in the production of concrete which, under ordinary conditions of exposure, will be found impermeable, provided the work joints are properly bonded and cracks do not develop on drying, or through change in volume due to atmospheric changes, or by settlement.
"So far the committee has considered only concretes of the usual proportions, namely, those ranging from 1 cement, 2 sand and 4 stone to 1 cement 3 sand and 6 stone. It has been suggested that impermeable concretes could be assured by using mixtures considerably richer in cement. While such practice would probably result in an immediate impermeable concrete, it is believed by many that the advantage is only temporary, as richer concretes are more subject to check cracking and are less constant in volume under changes of conditions of temperature, moisture, etc. Therefore, the use of more cement in mass concrete would cause increased cracking, unless some means of controlling the expansion and contraction be discovered. With reinforced concretes the objection is not so great, as the tendency to cracking is more or less counteracted by the reinforcement."
The low-level intercepting sewer at Baltimore was waterproofed by the membrane method and bituminous material was generally used in making the joints of the sanitary sewers leading to it, in order to reduce the rate of infiltration of the ground-water into the system. All the sewage collected by this intercepter must be pumped, as explained in Volume I, and it was decided that the additional cost of waterproofing sewers laid in very wet ground was justified by the probable reduction in the pumpage resulting from it. The average bid price on 8-in. sewers with bituminous joints was about 5 cents per foot above that for cement joints. The intercepter was below the level of mean low tide for 12,035 ft. and was generally within 100 to 300 ft. of the harbor. The bottom of the trench was in water-bearing gravel. No leakage test of the entire intercepter was ever made, but on a 3600-ft. section from 74 to 84 in. in diameter, the infiltration was practically nil, according to Chief Eng. Calvin W. Hendrick. The general method of waterproofing the sewer was as follows:
After the concrete for the invert and sides had set and become dry, it was covered up to the springing line of the arch with a coating of hot pitch, the contractor being permitted to use coal-tar pitch, refined natural asphalt, or asphalt ms.de from petroleum. On this pitch a layer of burlap was laid at once and pressed into it firmly, so as to insure